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Abstract: Estimation of DDT by GLC (gas liquid chromatography) in the PCSIR strain of Musca domestica L. Shows that 59.69 ng/fly
DDT was found in the sample extracted with hexane and 55.74 ng/fly in the sample extracted with diethyl ether after treatment
with 2.0 ug/fly. In the Holland strain, 18.3 ng/fly DDT was found in the sample extracted with hexane and 17.1 ng/fly in the sample extracted with diethyl ether. In the Malir strain 4.35 ng/fly DDT was found in the sample extracted with hexane and 1.29 ng/fly
in the sample extracted with diethyl ether.
Key Words: DDT, GLC, Musca domestica

Hem Hexane Hem Diethyl Ether Kullan›larak Musca domestica'n›n De¤iflik Sufllar›nda DDT'nin
GLC Yöntemiyle Nicel Hesaplanmas›
Özet: Musca domestica L.'n›n PCSIR soyunda DDT'nin GLC Yöntemiyle hesaplanmas› sonucunda, sinek bafl›na 2,0 ug'l›k uygulamadan
sonra hexane kullan›larak özütlenen örnekte 59,69 ng/sinek, diethyl ether kullan›larak özütlenen örnekte ise 55,74 ng/sinek bulunmufltur. Holland soyunda hexane kullan›larak özütlenen örnekte 18,3 ng/sinek, diethyl ether kullan›larak özütlenen örnekte ise 17,1
ng/sinek DDT bulunmufltur. Malir soyunda hexane kullan›larak özütlenen örnekte 4,35 ng/sinek, diethyl ether kullan›larak özütlenen
örnekte ise 1,29 ng/sinek DDT bulunmufltur.
Anahtar Sözcükler: DDT, GLC, Musca domestica

Introduction
The in vivo metabolism of DDT in susceptible and
resistant strains of houseflies as a whole has been studied
by GLC and HPLC (1-6). In this connection, the residue of
DDT in different strains has been used as a parameter. In
the present study, the residue of DDT after in vivo
metabolism was also utilized to find the resistance
phenomenon in the PCSIR (susceptible) strain, Holland
strain (resistant standard) and a newly found Malir strain
(resistant) of Musca domestica L.
Materials and Methods
Rearing technique:
The rearing technique described by Ashrafi et al. (7)
was used for all strains, and only adult flies (3 days old)
were used during the experiment.

Detection and isolation:
For detection and isolation of organochlorine
pesticide from the animal tissue, gas liquid
chromatography (GLC) (with electron capture detector
ECD) was performed, and fat was extracted from the
animal tissue, by the method of Gale and Hofberg (8),
and Holden and Marsden (9). Later, the process of
sorption was carried out in chromatographic columns of
alumina and silica (10).
For the quantitation of pesticide, a Beckman GLC
apparatus equipped with an electron captured detector
with a radioactive source for the supply of electrons, i.e.,
NJ-63, was used. The instrumental parameters used are
tabulated below:
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Parameters
Column length
Column internal diameter
Packaging material
Column temperature
Detector temperature
Injector temperature
Gas flow N2
Chart speed
Electron source

Instrument
3 ft.
4 mm.
3% SE-30 on chromosorb-w
150ºC
200ºC
175ºC
40 ml/min
2 ml/min
“Ni-63”

Results
Quantitative estimation of DDT was carried out by
GLC in treated flies. The peak heights obtained by the
injection of the treated samples read on a calibration
curve (Fig.1) were prepared by using different quantities
of standard DDT (Figs. 2-6). The results are as follows:
In the case of Musca domestica L. (PCSIR strain), the
quantity of DDT was found to be 59.68 ng/fly in the
hexane extracted sample and 55.74 ng/fly in the diethyl
ether extracted sample (Figs. 7,8) when treated with a
dose of 2.0 ug/fly (Table).
In the case of Musca domestica L. (Holland strain), the
quantity of DDT was calculated to be 18.3 ng/fly in the
hexane extracted sample and 17.1 ng/fly in the diethyl
ether extracted sample (Figs. 9,10), when treated with a
dose of 8.8 ug/fly (Table).
In the case of Musca domestica L. (Malir strain), the
quantity of DDT was calculated to be 4.35 ng/fly in the
hexane extracted sample (Figs. 11,12), when treated
with a dose of 19.0 ug/fly (Table).

Discussion
Gale and Hofberg (8) reported a gas chromatographic
(GC) procedure for the determination of chlordimeform in
emulsifiable concentrate formulations containing about 45
% active ingredient. Laboratory repeatability of better
than 1 % was 1.2 % for the formulation. During these
investigations, a gas chromatographic (GC) procedure was
used as well for the comparative quantitative
determination of DDT in susceptible and resistant strains
of Musca domestica L. for this purpose, a susceptible
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1 ft.
4 mm.
5 % Q.F-1 on chromosorb-w
150ºC
200ºC
175ºC
40 ml/min
2 ml/min
“Ni-63”

PCSIR strain and two resistant strains, Holland (standard)
and Malir, were used. A sample from the susceptible
PCSIR strain having 2.0 ug of DDT reproduced 59.68 ng
of DDT by GLC, and reproducibility was found to be
approximately 0.3 %. The Holland sample, which had 8.8
ug of DDT, reproduced 17.1 ng of DDT by GLC, and
reproducibility was about 0.02 %, while the Malir sample,
which had the maximum quantity of DDT (19.0 ug/fly),
reproduced only 4.35 ng of DDT by GLC, and the
reproducibility was 0.022 %. The variation from the
results of recent work and of Gale and Hofberg (8) may
be due to difference in insecticide or resistant factor.
Szymczynski et al. (11) studied the samples of
adipose tissue from the abdominal cavity which were
taken at random during surgery on the abdominal cavity.
The samples were taken and then analyzed for the
presence of chlorinated pesticides by means of gas
chromatography. All the analyzed samples contained βBHC, y-BHC or Lindane, HCB, pp'-DDE and DDT isomers.
PCSIR, Holland and Malir were treated with DDT by
means of injection and the unmetabolized amount of DDT
(remaining in the body in its original form) was estimated
by gas chromatography. The results show that minimum
degradation takes place in the case of the susceptible
PCSIR strain and with maximum amount of DDT in its
actual form. In the case of the resistant Holland strain, a
lower amount of DDT was detected. In the case of the
more resistant Malir strain, the minimum amount of DDT
in its original form was detected, while the maximum
amount of DDT was degraded. Isomers of DDT were also
recorded in the form of peaks, but these were not
identified because the standards of these isomers were
not available.
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Figure 4.

Chromatograph showing amount of standard DDT after the
injection of 60 ng/ml to GLC.

Figure 5.

Chromatograph showing amount of standard DDT after the
injection of 80 ng/ml to GLC.

Figure 6.

Chromatograph chowing amount of standard DDT after the
injection of 100 ng/ml to GLC.

Figure 7.

Chromatograph showing amount of DDT nondegraded by
GLC in hexane after the treatment of Musca domestica (L.)
(PCSIR strain).
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Figure 1.
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Figure 2.

Chromatograph showing amount of standard DDT after the
injection of 20 ng/ml to GLC.

Figure 3.

Chromatograph showing amount of standard DDT after the
injection of 40 ng/ml to GLC.
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Figure 8.

Chromatograph showing amount of DDT nondegraded by
GLC in diethyl ether after the treatment of Musca domestica
(L.) (PCSIR strain).

Figure 9.

Chromatograph showing amount of DDT nondegraded by
GLC in hexane after the treatment of Musca domestica (L.)
(Holland strain).

Figure 11.

Chromatograph showing amount of DDT nondegraded by
GLC in hexane after the treatment of Musca domestica (L.)
(Malir strain).

Figure 12.

Chromatograph showing amount of DDT nondegraded by
GLC in diethyl ether after the treatment of Musca domestica
(L.) (Malir strain).

Table

Showing the Reproducibility of DDT by GLC.
Reproducibility of DDT and
its percentage in

Solvents

Figure 10.

80

Chromatograph showing amount of DDT nondegraded by
GLC in diethyl ether after the treatment of Musca domestica
(L.) (Holland strain).

Amount of DDT
injected to insects

Susceptible
(PCSIR)

Resistant
(Holland)

Resistant
(Malir)

n-Hexane

59.68 ng

18.3 ng

4.35 ng

2.0 µg/fly (PCSIR)

Diethyl ether

55.74 ng

17.1 ng

1.29 ng

8.8 µg/fly (Holland)

0.3 %

0.02 %

0.022 %

19.0 µg/fly (Malir)

%

K. AKHTAR, S.N.H. NAQVI

References
1.

Chisoi, S., Evidente, A., Randazzo, G. and Scalorbi, D. Analysis of
a mixture of polychlorinated biphenyls, DDT and its analogs by
high performance liquid chromatography. J. Liq. Chromatogr. 5
(9):1653-1664. 1982.

2.

Dale, W.E., Miles, J.W. and Gaines, T.B. Quantitative method for
determination of DDT and DDT metabolites in blood serum. J.
Assoc. Off Anal. Chem. 53: 1287-1292.1970.

3.

Peter, T.H. and Tjakko, S. Determination of organochlorine
pesticide residues in contaminated butter fat; results of a
collaborative study. Lebensmitted Chem. Gerichtl. Chem. 42 (4):
81-83. 1988 (Ger.).

4.

Riviere, J.E. and Kuang, C.S. Transdermal penetration and
metabolism of organophosphate insecticides. Organophosphates,
pp. 242-253. 1992.

5.

Saady, J.J., Robert, L.F. and Alphouse, P. Measurement of DDT
and DDE from serum fat and stool specimens. J. Environ. Sci.
Health, Part A, Environ. Sci. Eng. 27 (4): 967-981.1992.

6.

Tabassum, R., Naqvi, S.N.H. and Azmi, M.A. Quantitative analysis
of residues of neem compounds (NfC, NC) and dimilin (IGR) in
treated Callosobruchus analis F. and contact media (filter paper,
glass) by HPLC (submitted). 1997.

7.

Ashrafi, S.H., Muzaffer, S.A. and Anwarullah, M. Mass rearing of
mosquitoes, houseflies and cockroaches in PCSIR laboratories for
insecticide testing. Sci. Indy. 4: 312-316. 1966.

8.

Gale, G.T. Jr. and Hofberg, A.H. Gas chromatographic
determination of chlordimeform in pesticide formulations:
Collaborative study. J. Assoc. Off. Anal. Chem. 68 (3): 589-592.
1985.

9.

Holden, A.V. and Marsden, M. Single Stage clean-up animal tissue
extracts for OC's residue analysis. J. Chromatogr. 44:481. 1969.

10.

Kadoum, A.M. The process of sorption was carried out in a
chromatographic column of silica. Bull. Environ. Contamin.
Toxicol. 2 (5): 65-70. 1967.

11.

Szymczynski, G.A., Waliszewski, M., Tuzewski, M. and Pyda, P.
Chlorinated pesticides level in human adipose tissue in the district
of Poznan (Poland). J. Env. Hea. Part A, Env. Sci. Eng. 21 (1): 514. 1986.

81

